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Abstract 

Background: The aim of this study was whether the Food Intake Visual Scale 
(FIVS) can be used in clinical practice to measure food intake in patients with 
decompensated cirrhosis. 

Methods: A cross-sectional study was performed with patients with cirrhosis 
between April 2017 and July 2019. The food intake was assessed through the 
1-day diet record (DR) and according to FIVS, which consists of pictures of 
four plates of food at different levels of consumption: “about all,” “half,” 
“a quarter,” or “nothing.” The analysis of variance test with Bonferroni 
multiple comparison analysis was used to compare the mean energy intake 
through the DR according to the FIVS categories. 

Results: This study included 94 patients with a mean age of 60.29 + 9.33 
years. Patients with lower food intake according to the FIVS categories 
also had lower mean energy and macronutrient intake according to the DR: 
patients eating “about all” (n=49, 52.1%) consumed a mean of 1526.58 + 
428.27 kcal/day, patients eating “half” (n=16, 17%) consumed a mean of 
1282.08 + 302.83 kcal/day, patients eating “a quarter” (n=25, 26.6%) con- 
sumed a mean of 978.96 + 468.81 kcal/day, and patients eating “nothing” 
(n=4, 4.3%) consumed a mean of 353.59 + 113.16 kcal/day (P < .001). 
Conclusion: The results of this study demonstrate that FIVS can be 
implemented in clinical practice to measure food intake in patients with 
decompensated cirrhosis as a substitute for the DR because it is a noninvasive, 
low-cost, quick, reliable, and easy bedside method for obtaining data. 
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INTRODUCTION 


Cirrhosis is a chronic liver disease, and your clinical 
course has been typically described by a compensated 
and a decompensated state based on the absence or, 
respectively, the presence of complications such as 
variceal bleeding, ascites, and hepatic encephalopathy 
(HE). These marked clinical differences have brought 
about the concept that compensated and decom- 
pensated cirrhosis are two different clinical states of the 
disease.’ Malnutrition is common in patients with ad- 
vanced liver disease, and the prevalence is reported in 
more than 50% among these patients. The etiology of 
malnutrition is multifactorial and primarily related to 
reduced liver function, poor oral intake, and compli- 
cations of decompensated cirrhosis such as ascites 
and HE.” 

Most patients with decompensated cirrhosis have 
inadequate dietary intake, which contributes to overall 
poor outcomes.*” One of the main reasons for reduced 
food intake is appetite loss, which is attributed to pro- 
inflammatory cytokines, early satiety due to decreased 
gastric expansion capacity secondary to ascites, and al- 
tered taste perception.° Other factors that can also result 
in decreased food intake include nausea, vomiting, 
aversion to certain foods, prescription of unpalatable 
diets, hospitalization with periods of fasting for diag- 
nostic and therapeutic procedures, gastrointestinal pain, 
diarrhea or constipation, and HE.”* 

Dietary therapy is an essential part of the multi- 
disciplinary treatment for cirrhosis.? Treatment goals 
with dietary intervention revolve around minimizing and 
correcting malnutrition, preventing progression to liver 
failure, and managing complications arising from the 
disease.'° However, food intake assessment and dietary 
management are often neglected step in patients with 
cirrhosis.'' Assessment of dietary intake in hospitalized 
patients is complex, and there is still an open debate on 
which tool can be considered the most accurate due to 
the limitations related to misreporting, reproducibility, 
and the availability of resources.'!! 

Obtaining data about patient food intake can con- 
tribute to all stages of nutrition care, from admission to 
hospital discharge.'* Furthermore, barriers to ade- 
quate food intake are also important to identify and 
address. However, obtaining accurate information 
about patient food intake is a difficult and resource- 
intensive task. A simple, easy to use, quick, and reli- 
able tool for screening and monitoring food intake and 
barriers to eating in hospital settings would seem 
essential in daily clinical practice. 

Therefore, this study aimed to evaluate the food in- 
take through the 1-day diet record (DR) and according to 


the Food Intake Visual Scale (FIVS), as well the reasons 
why the patients did not eat their full meal, and whether 
the FIVS can be used in clinical practice to measure food 
intake as a substitute for the DR. Furthermore, we 
evaluated the prescribed nutrition and compared it with 
the dietary intake of hospitalized patients with decom- 
pensated cirrhosis. 


METHODS 
Study and sample design 


This cross-sectional study was performed with patients 
219 years of age with decompensated cirrhosis (ascites 
and/or HE, variceal bleeding, spontaneous bacterial 
peritonitis, hepatorenal syndrome, or Child-Pugh score B 
or C) who were hospitalized at the Gastroenterology and 
Hepatology Division in a public hospital. Patients with 
bowel disease and intestinal malabsorption, human im- 
munodeficiency virus, and degenerative neurological 
diseases (with psychological and/or cognitive impair- 
ment that could compromise participation); patients with 
enteral and/or parenteral nutrition; and pregnant women 
were not included. Patients who did not correctly fill out 
the DR or who were required to fast for some portion of 
the assessment day were excluded. Data were collected 
within 72 h of hospital admission between April 2017 and 
July 2019. All patients hospitalized during this period 
who met the established eligibility criteria were invited to 
participate in the study. 


Demographic, clinical, and laboratory 
assessment 


Demographic, clinical data, and biochemical markers 
(serum albumin, serum creatinine, serum urea, serum 
sodium, serum potassium, total bilirubin, international 
normalized ratio, alanine aminotransferase, aspartate 
aminotransferase, gamma-glutamyl transferase, and al- 
kaline phosphatase) were collected from electronic 
medical records. The severity of liver disease was as- 
sessed by Child-Pugh score'*’° and Model for End-Stage 
Liver Disease (MELD) score. f The Child-Pugh score has 
been widely used to assess the severity of liver dysfunc- 
tion in the clinical setting, whereas the MELD score has 
been widely used to rank the priority of liver transplan- 
tation candidates. Both scores have been widely used to 
predict the clinical outcomes of patients with cirrhosis.’ 
Ascites grade was determined through a physical exam 
by the physician or through ultrasound and the presence 
of edema was assessed through a physical exam. 
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Nutrition and dietary assessment 


A trained registered dietitian performed detailed nutri- 
tion and dietary assessment that included the following 
measurements. 


Nutrition risk screening 


Royal Free Hospital-Nutritional Prioritizing 
Tool (RFH-NPT) 


Nutrition risk was evaluated using the RFH-NPT, a tool 
for nutrition risk assessment in patients with cirrhosis. 
First, the presence of acute alcoholic hepatitis or tube 
feeding is assessed. These conditions automatically clas- 
sify a patient as high risk. The second step distinguishes 
the patients with or without ascites or edema. The score 
is then computed, and the patients are classified into one 
of the following risk groups: low (0 points), moderate 
(1 point), or high nutrition risk (2-7 points).’® 


Weight, height, and body mass index 


Body weight was measured on a Filizola digital upright 
scale, a Lider portable electronic scale at the bedside, 
or an Eleve hoist scale for patients that are unable to 
stand or patients confined to their beds. Estimated dry 
body weight (kilograms) was calculated using the 
current weight minus ascites weight based on severity 
(mild, 5%; moderate, 10%; severe, 15%). An additional 
5% was subtracted if bilateral ankle edema was 
present.'? Height was measured with a stadiometer 
attached to the wall, whereas recumbent height was 
measured for patients that are unable to stand or pa- 
tients confined to their beds.*° Body mass index (BMI) 
was calculated as estimated dry body weight divided by 
height squared (kg/m7), and malnutrition was con- 
sidered <18.5 kg/m? for adults or <22 kg/m? for older 
adults," 


Subjective global assessment (SGA) 


The nutritional status was diagnosed by combining 
clinical and physical measurements, such as weight 
changes, dietary intake, gastrointestinal symptoms, 
functional capacity, and physical exam. The patients 
were classified as well-nourished (A), moderately or 
suspected of being malnourished (B), or severely mal- 
nourished (C).” Individuals classified as B or C were 
considered malnourished. 


Food intake assessment 
Requirements 


The individual nutrition requirements were determined 
through the registered dietitian considering 35-40 kcal 
and 1.2-1.5 g of protein for the actual dry body weight.” 
The patient's nutrition prescription was checked in the 
electronic medical records for comparison between pre- 
scription and dietary intake. 


DR 


The DR consists of self-recording all food and drinks 
consumed throughout the evaluated day. Five hospital 
meals, standardized according to the type of diet pre- 
scribed and according to nutrition requirements, were 
provided: breakfast (8:00 am), lunch (12:00 pm), afternoon 
snack (3:30 pm), dinner (6:00 pm), and late evening snack 
(8:00 pm). In addition to water, other beverages are not 
provided with main meals (lunch and dinner). A 1-day 
DR was applied to all participants, who received prior 
guidance on how to properly report their meals. The 
registration was done either by the patients themselves 
whenever possible or by the caregivers depending on 
the patient's abilities. Subsequently, a trained dietitian 
checked all recorded information, and the day's con- 
sumption was estimated by calculating energy and 
macronutrient intake through software routinely used in 
clinical practice by the Institution's Nutrition and Die- 
tetic Department. The software nutritional information is 
derived from a national food table.” Some foods or 
preparations that were not available in the software were 
calculated based on the hospital's previously established 
preparation datasheets. A total of 57 new preparations 
were calculated and added to the software. 


FIVS 


The nutrition day (ND) worldwide is a daylong cross- 
sectional survey performed annually in health care in- 
stitutions that aim to evaluate the nutrition care pro- 
cesses and nutrition care-related structures, including the 
food intake at a single meal as an indicator of total daily 
food intake.”° In the present study, the FIVS was adapted 
from the ND questionnaires by a group of professors and 
dietitians from the Nutrition and Dietetic Department. 
The FIVS consists of pictures of four plates of food 
at different levels of consumption: “about all,” “half,” 
“a quarter,” or “nothing.” After the patients finished the 
meal, they were instructed to identify which image on 
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~) G HOSPITAL DE 
ae CLINICAS 


PORTO ALEGRE RS 


FOOD INTAKE ASSESSMENT 


Please indicate how much hospital 
food you ate for main meal today: 


ABOUT ALL 


A QUARTER 


NOTHING 


Ccom HCPA - ADM-473 - 299552 - mar/2017 


If you ate LESS THAN HALF of your meal, 
please tell us why: (mark all that apply) 


1. I did not like the type of food offered 
2. | did not like the smell/taste of the food 
3. The food did not fit my cultural/religious 
preferences 
4. The food was too hot 
5. The food was too cold 
6. Due to food allergy/intolerance 
7. I was not hungry at the time 
8. | do not my usual appetite 
9. I have problems chewing/swallowing 
10 | normally eat less than what was served 
11. |had nausea/vomiting 
12. | was too tired 
13. | cannot eat without help 
14. | was not allowed to eat 
15. | had an exam, surgery, or test and missed 
my meal 
16. | did not get requested food 
17. Information not available 


FIGURE 1 The Food Intake Visual Scale to assess food intake of hospitalized patients with decompensated cirrhosis 


the tool best represented their food intake. In the present 
study, lunch was evaluated for practical and logistical 
reasons. Patients who reported that they ate “a quarter” 
or “nothing” were further asked to report the reasons for 
their reduced intake and were presented with a list of 17 
possible responses on the reverse of the tool (Figure 1, 
Figures S1 and S2). Through direct observation of the 
food plate, the researcher also classified the patient's 
intake on the FIVS. Interobserver agreement was de- 
termined for the researcher and patient classification of 
food intake. Both dietary intake assessments (DR and 
FIVS) were performed on the same day. 


Statistical analysis 


Quantitative variables were described as mean and stan- 
dard deviation or median and interquartile range (IQR: 
25th-75th percentile), while the categorical variables were 
expressed as absolute frequency (n) and relative frequency 
(%). The 7” or Fisher's exact test was performed to compare 
proportions. The Kolmogorov-Smirnov test was used to 
evaluate the normality of continuous variables. Paired 
Student's t-test or analysis of variance test with Bonferroni 
multiple comparisons was used to compare variables 
with a parametric distribution and the Mann-Whitney 
or Kruskal-Wallis test was used for those with a 


nonparametric distribution. Pearson's correlation was 
used to assess lunch calories and total daily calories. 
Interobserver FIVS agreement was calculated with the 
Kappa test. The difference between mean energy intake 
and nutrition prescription was demonstrated with a 
Bland-Altman plot. P<0.05 was considered statistically 
significant. The data analysis was performed in SPSS 20.0 
(SPSS, Inc.). 


Ethical approval 


This study was conducted according to the Declaration 
of Helsinki guidelines and the local ethics committee 
approved the protocol. All included patients or their 
responsible caregivers provided written informed 
consent. 


RESULTS 
Patient's general characteristics 


This study included 106 patients in the sample. However, 
12 were excluded due to insufficient dietary data (e.g., 
not completing the DR and fasting for medical reasons 
on the day of the evaluation). A total of 94 patients were 
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TABLE 1 Demographic, clinical, and nutrition characteristics 
of hospitalized patients with decompensated cirrhosis (n = 94) 


Variable N 
Age, years, mean + SD 60.29 + 9.33 
Sex 

Male (%) 61 (64.9) 
Complications at admission, n (%) 

Ascites 68 (72.3) 
Mild 25 (36.8) 
Moderate 42 (61.7) 
Severe 1 (1.5) 

Variceal bleeding 24 (25.5) 

Hepatic encephalopathy 17 (18.1) 

Coexistent HCC, n (%) 27 (28.7) 
Diabetes, n (%) 37 (39.4) 
Hypertension, n (%) 35 (37.2) 
Child-Pugh score, n (%) 

A 8 (8.5) 

B 57 (60.6) 

c 29 (30.9) 

MELD score, median (range) 14 (12-18) 


ALT, n= 92, median (range), U/L 31.5 (20.25-55.5) 


AST, n= 93, median (range), U/L 53 (36.5-95) 
GGT, n= 80, median (range), U/L 106 (66.25-206.75) 
ALP, n= 91, median (range), U/L 127 (84-191) 
Serum albumin, g/dl, mean + SD 3 + 0.58 


Creatinine, mg/dl, median (range) 0.89 (0.71-1.35) 


Urea, mg/dl, median (range) 39 (28-73.5) 
Sodium, mEq/L, mean + SD 138 + 4.3 
Potassium, mEq/L, mean + SD 4.27 + 0.67 
RFH-NPT, n (%) 

Low risk 4 (4.3) 

Moderate risk 12 (12.8) 

High risk 78 (83) 
BMI, kg/m’, mean + SD 26.08 + 4.51 
BMI 

Malnutrition, n (%) 9 (9.6%) 
SGA, n (%) 

A 24 (25.5) 

B 52 (55.3) 

(Continues) 


TABLE 1 (Continued) 


Variable N 
c 18 (19.1) 


Note: Categorical variables data were expressed as absolute frequency (n) 
and relative frequency (%), and quantitative variables are expressed as mean 
and SD (mean + SD) or median and interquartile ranges (25th-75th 
percentile). 


Abbreviations: ALP, alkaline phosphatase; ALT, alanine aminotransferase; 
AST, aspartate aminotransferase; BMI, body mass index; GGT, gamma- 
glutamyl transferase; HCC, hepatocellular carcinoma; MELD, Model for 
End-Stage Liver Disease; RFH-NPT, Royal Free Hospital-Nutritional 
Prioritizing Tool; SGA, subjective global assessment. 


included in the final analysis, with a mean age of 
60.29 + 9.33 years. Of these, 64.9% (n = 61) were men and 
the majority of the participants were Caucasians (83%, 
n= 78). The main etiology of cirrhosis was hepatitis C 
(27.6%, n = 26), followed by chronic alcohol consumption 
(25.5%, n =24), hepatitis C plus chronic alcohol con- 
sumption (16%, n= 15), nonalcoholic steatohepatitis 
(NASH) (16%, n=15), and NASH plus chronic alcohol 
consumption (2.1%, n=2). Other causes of cirrhosis 
(12.8%, n=12) included: primary biliary cholangitis, 
hemochromatosis, autoimmune hepatitis, and crypto- 
genic cirrhosis. Ascites was the most common compli- 
cation, with a prevalence of 72.3% (n= 68), of which 
62.3% (n =43) were moderate or severe grades. Upon 
physical exam, 50% (n = 47) of patients had some degree 
of lower limb edema. The median hospital stay was 11.5 
days (IQR: 8-18). Table 1 presented the clinical, demo- 
graphic, and nutritional characteristics of these patients. 


Nutrition screening and assessment 


Seventy-eight (83%) of the patients were classified as high 
nutritional risk according to the RFH-NPT. The prevalence 
of malnutrition was 74.5% (n =70) according to the sub- 
jective global assessment (SGA). On the other hand, the 
frequency of malnutrition was lower considering the BMI 
(9.6%, n=9), an anthropometric measure that almost ex- 
clusively involves body weight (Table 1). There was no 
statistically significant difference between nutrition status 
and food intake according to the DR method, being that 
patients with SGA-A classification consumed a mean of 
1376.30 + 545.40 kcal/day, SGA-B classification consumed a 
mean of 1263.16 + 528.77 kcal/day, and SGA-C classifica- 
tion consumed a mean of 1249.35 + 406.93 kcal/day 
(P > 0.05). There was also no statistically significant differ- 
ence between nutrition status and FIVS categories (between 
the four categories and the dichotomized categories [food 
intake responses as “a quarter” or “nothing,” representing 
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<50%, and “half” or “about all,” representing 250% meal 
intake], P > 0.05), as well as there was no statistically sig- 
nificant difference with the etiology of cirrhosis, the severity 
of liver disease, and presence of complications (P > 0.05). 


Food intake assessment—nutrition 
prescription and DR 


The patients consumed a mean of 1289.41 + 509.72 kcal/ 
day (18.61 + 7.94 kcal/kg/day) from the five main meals 
provided by the hospital, while the mean nutrition pre- 
scription was 2191.25 + 295.78 kcal/day (31.25 + 7.70 kcal/ 
kg/day). The breakfast represented 21.43% (15.97-27.19) 
of the food intake of the day; lunch represented 24.14% 
(14.32-28.74); and dinner 23.55% (14.98-29.98). Other 
meals (afternoon snack and late evening snack) totaled 
30.88% of the food intake of the day. Therefore, the majority 
of patients (96.8%, n = 91) had lower mean energy intake 
than the nutrition prescription, as illustrated in Figure 2. In 
addition, the Bland-Altman plot illustrates the differences 
between mean daily energy intake and nutrition prescrip- 
tion, with a difference of —901.84 kcal/day and a 95% limit 


Nutrition prescription (kcal) 


0 1000 


of agreement ranging from —1831.01 to 27.33 kcal/day 
(Figure 3). There was a statistically significant difference 
between mean daily macronutrient intake and nutrition 
prescription being that 92 (97.8%) of patients had lower 
protein intake than the nutrition prescription (Table 2). 
Although most patients had an inadequate dietary intake, 
the proportion of daily macronutrients remained within the 
nutrition recommendations: total carbohydrates (55.33 + 
6.35%), total lipids (28.90 + 5.68%), and protein (15.77+ 
3.05%). 

As for the types of diet prescribed, 7.4% (n=7) had a 
prescription for a diet with a modified texture, 17% (n = 16) 
had a regular standard diet, and 75.5% (n=71) had a pre- 
scription for other dietary patterns. The other dietary pat- 
terns than the regular most frequently prescribed were 
severely restricted sodium diet (food prepared without ad- 
ditional salt, containing approximately 1200 mg of intrinsic 
sodium per day, being able to have a 1-2 g of additional salt 
or not with the meal—lunch and dinner, according to the 
diet prescription) (25.5%, n = 24), and diabetes diet (no sugar 
and whole foods) (22.3%, n = 21). Patients who received a 
regular standard diet, other dietary patterns, and diet with 
modified texture consumed a mean of 1574.26 + 162.53, 


2000 3000 4000 
One-day DR (kcal) 


FIGURE 2 Dispersion plot of the mean daily energy intake using diet record (DR) method and the nutrition prescription 
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Difference (kcal) 


500 1000 1500 


2000 2500 3000 3500 


Mean daily energy intake (kcal) 


FIGURE 3 Bland-Altman analysis of the differences between the mean daily energy intake using the diet record method compared 


with the nutrition prescription. The solid line represents the mean value of the difference between the energy of the food intake and 


nutrition prescription. Dotted lines represent each limit of agreement 


TABLE 2 The difference in nutrition prescription and mean daily energy and macronutrient intake using diet record method (n = 94) 


Unit of measure Nutrition prescription, mean + SD Dietary intake, mean + SD Difference, mean + SD P-value 


kcal/day 2191.25 + 295.78 1289.41 + 509.72 —901.84 + 474.07 <0.001 
kcal/kg/day 31.25 + 7.70 18.61 + 7.94 —12.64+ 7.65 <0.001 
Protein, g 100.76 + 17.13 50.80 + 21.42 —49.96 + 20.43 <0.001 
Protein, g/kg/day 1.44 + 0.38 0.73 + 0.34 —0.70 + 0.35 <0.001 
Carbohydrate, g 297.47 + 42.41 179.50 + 71.96 —117.97 + 74.54 <0.001 
Lipid, g 66.66 + 12.93 42.32 + 17.51 —24.33 + 17.65 <0.001 


Note: Quantitative variables are expressed as mean and SD (mean + SD) and were compared with paired Student t-test. P < 0.05 were considered statistically 


significant. 


1253.93 + 50.34, and 998.13 + 278.01 kcal/day, respectively. 
Patients with a diet with modified texture had lower mean 
daily energy intake compared with patients who received a 
regular standard diet (P = 0.035). Regarding oral nutrition 
supplements (ONS), 2% (n = 2) of patients had a prescription 
on the day of assessment. 


Food intake assessment—FIVS 


According to the patients’ classification, 52.1% (n = 49) ate 
“about all,” 17% (n=16) ate “half,” 26.6% (n= 25) ate 
“a quarter,” and 4.3% (n=4) ate “nothing” at lunch. 
Regarding patient and researcher responses, there was 
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disagreement for three answers in the “about all” category, 
two in the “half” category, and three in the “a quarter” 
category. Of these, five patients overestimated their intake. 
There was a strong agreement between patient and 
researcher responses on the FIVS (k= 0.869, P < 0.001). 


TABLE 3 Reasons for reduced meal consumption (n = 94) 


Reasons N (%) 
“I was not hungry at the time” 22 (23.4) 
“I do not have my usual appetite” 11 (11.7) 
“I did not like the smell/taste of the food” 8 (8.5) 
“I did not like the type of food offered” 4 (4.3) 
“T had nausea/vomiting” 4 (4.3) 
“T normally eat less than what was served” 2 (2.1) 
“I was too tired” 2 (2.1) 


Note: Reduced food intake was defined as consuming “a quarter” or 
“nothing” of the meal. 


Of the patients eating “a quarter” or “nothing” at lunch, 
the most frequent reason was “I was not hungry at the 
time,” reported by 23.4% (n = 22) of the patients. The other 
most frequently stated reasons for not completing the meal 
are presented in Table 3. Of the patients eating “nothing” 
at lunch, the stated reasons for not completing the meal 
were “I was not hungry at the time,” “I do not have my 
usual appetite,” and “I had nausea/vomiting.” Of the 29 
patients who ate “a quarter” or “nothing,” 34.5% (n = 10) 
had one reason to reduce food intake, 41.4% (n = 12) had 
two reasons, 20.7% (n=6) had three reasons, and 3.4% 
(n = 1) had four reasons. 


Association between DR and FIVS 


A statistically significant association was found between the 
two assessment methods: patients with lower food intake 
according to the FIVS categories also had lower mean en- 
ergy and macronutrient intake according to the DR, as 
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FIGURE 4 Boxplot chart of mean daily energy intake using the diet record method according to Food Intake Visual Scale categories. 


There were no statistically significant differences in the “about all” and “half” categories (P = 0.262), as well as “half” and “a quarter” 


categories (P = 0.149). There were statistically significant differences in “a quarter” and “nothing” categories (P = 0.038), “about all” and 


“a quarter” categories (P < 0.001), and “nothing” with “about all” and “half” categories (P < 0.001). Analysis of variance test with Bonferroni 


multiple comparison analysis 
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demonstrated in Figure 4 and Table 4. To verify whether 
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FIGURE 5 Correlation between lunch calorie intake and total daily calorie intake using diet record method (r= 0.719, P < 0.001) 


only the South American patients’ data, 48% ate their 
entire meal, similar to observed in the present study.” 

The causes of insufficient dietary intake are likely to be 
multifactorial, and the patients may be afflicted with one or 
all of these etiological factors. Considering the reduced food 
intake, prescription of unpalatable diets (eg, a low-sodium 
diet) has a negative impact on intake as it negatively affects 
the acceptance and palatability of the diet. In addition to 
the etiological factors already mentioned, it is also im- 
portant to highlight that patients are admitted to the hos- 
pital because they are with severe liver disease. Sickness 
itself reduces appetite, the ability to digest and absorb food, 
and influences the metabolic utilization of food.*° It must 
be emphasized that disease severity can also impair the 
assessment of food intake through methods that require 
broad patient participation in assessing food intake, such as 
instruments involving the DR or a 24-h recall. 

Although these are widely used methods, they require 
a long time to obtain the data, up to 3 days for DRs, plus 
the time needed to transfer it to software and perform the 
energy and macronutrient calculations. Furthermore, 
the reliability and quality of the data may not be as good 
because it depends on the patient's memory and 


collaboration.” On the other hand, the FIVS has the ad- 
vantage of quick application and data collection, expedit- 
ing dietary intake evaluation in the hospital setting. 

The FIVS was used to evaluate lunch because it is 
normally the main meal of the day in the evaluated 
country and there is consensus about its importance due 
to the considerable energy supply it provides. Moreover, 
in a multivariate analysis in the ND study,”° essentially 
the same results were obtained when lunch food intake 
was replaced by breakfast or dinner intake. The food 
intake at a single meal was used as an indicator of total 
intake because the effect on outcome was similar in all 
three meals, and there was a significant positive corre- 
lation with overall food intake. 

In the present study, we did not observe an association 
between the presence of malnutrition risk or malnutrition 
and dietary intake. On the other hand, Sharma et al’ re- 
ported that well-nourished patients (SGA-A) consumed 
significantly more calories than malnourished patients 
(SGA-B and SGA-C) in a sample of 251 outpatients with 
cirrhosis. However, it is important to underscore the fact 
that we evaluated hospitalized patients with severe liver 
disease associated with several complications that may have 
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contributed to the patients having an inadequate dietary 
intake in general, independently from nutrition status. 

Regarding complications, it should be noted that for 
patients with high-grade HE, the FIVS might be unreli- 
able due to the patient's condition. This study included 
only patients with initial grades (I and II) of HE, that is, 
who had the neurological capacity to answer the ques- 
tions. These patients were included because HE is one of 
the main and most prevalent complications of decom- 
pensated cirrhosis and these patients should also be 
evaluated. In addition, there was excellent agreement 
between patient and evaluator responses, even when 
patients with HE were included. 

Concerning the low use of ONS on the day of evalua- 
tion, this fact can be explained due to data were collected 
within 72h of hospital admission, an observation period of 
food intake. However, if the energy and/or protein of a 
regular diet are not enough, they should be supplemented 
with ONS when appropriate because ONS are ideally suited 
to provide high-quality nutrition when diet alone is in- 
sufficient to meet nutrition needs.” In our opinion, in- 
cluding ONS between larger meals would be the best 
strategy, especially at night, after dinner. However, for pa- 
tients who do not tolerate lunch and dinner, the ONS could 
be used as a meal replacement until appetite is restored. 

As for the strengths of the study, we highlight the 
adaptation of a practical, easy-to-implement, low-cost 
instrument for use in patients with cirrhosis in a hos- 
pital setting, a population that is often overlooked. 
Furthermore, to our knowledge, our study was the first 
to use a visual scale to assess the food intake in these 
patients. This instrument could be an effective alter- 
native to currently used methods. Another strength is 
that local food data and composition tables were used to 
calculate DR, thus approximating more realistic intake 
estimates. In addition, the same-trained researcher 
performed all nutrition assessment tools, and self- 
reported measures were not needed. Nevertheless, some 
limitations remain. First, although we did not use food 
weighing, which is considered the criterion standard 
method, all meals served had standardized portioning. 
Weighing all the foods served to patients is not feasible 
in the clinical practice of a large hospital, as was our 
case. Second, food intake data were obtained for only a 
short period due to the patient's illness severity and for 
not always having the assistance of caregivers. Fur- 
thermore, many had fasted for some time for exams, 
which impeded data collection. Therefore, it was pos- 
sible to perform only 1-day DR. Third, the FIVS only 
assesses the amount consumed and not the quality of 
the meal. If the goal is to identify reduced intake, and to 
assess the quality, other methods should be used for a 
more detailed evaluation. 


In conclusion, the results of this study demonstrate that 
FIVS can be implemented in clinical practice to measure 
food intake in patients with decompensated cirrhosis as a 
substitute for the DR because it is a noninvasive, low-cost, 
quick, and easy bedside method for obtaining data. Hos- 
pitalized patients with decompensated cirrhosis are pro- 
foundly affected by reduced food intake. They present a 
significant caloric and protein deficit, which contributes to 
a worsening nutrition status and disease progression. Thus, 
we suggest individualized nutrition assessment and early 
intervention with ONS for nutrition support of hospitalized 
patients with decompensated cirrhosis. 
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